Genetically engineered acetylcholinesterase-based biosensor for attomolar detection of dichlorvos.
The design of a biosensor for the detection of dichlorvos at attomolar levels is described based on a highly sensitive double mutant (E69Y Y71D) of the Drosophila melanogaster acetylcholinesterase (Dm. AChE). This enzyme has a k(i) for dichlorvos equal to 487 microM(-1)min(-1), which is 300 and 20,000 times higher than that of the wild type Dm. AChE and the Electrophorus electricus AChE (E.el. AChE), respectively. The enzyme is immobilized into microporous-activated conductive carbon, and is used as such for the development of an inhibitor electrochemical biosensor. This E69Y Y71D mutant enables the decrease in the detection limit of the biosensor down to 10(-17) M, which is five orders of magnitude lower compared to the Electropharus electricus-based biosensor and eight orders of magnitude lower than the biosensors described so far.